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EFFECTIVENESS OF AN ONLINE SUPPORT GROUP FOR CAREGIVERS OF 
TRAUMATIC BRAIN INJURY PATIENTS 
GABRIELLE GUETTA 
ABSTRACT 
Objective: This study will explore the effects that an online support group can have on 
traumatic brain injury (TBI) caregiver burden.  
Background: TBI is a public health concern that affects the lives of both patients and 
their caregivers. Caregivers often take responsibility for significant elements of TBI 
patients’ lives and, over time, this role takes a mental and physical toll on a caregiver’s 
own life. To date, there is limited research on the success of interventions, such as 
support groups and telehealth, in mitigating caregiver burden. There is much research that 
remains to be done. It is crucial that new and innovative support groups and telehealth 
interventions, such as the one outlined in this thesis, are trialed and analyzed by 
participants, in order to understand what methods are most effective in supporting these 
caregivers. 
Design: One-group before-after non-randomized innovative intervention study. 
Participants: Eighty-five adult primary caregivers of TBI patients, recruited through the 
Brain Injury Association of America (BIAA).  
Intervention: Sixteen sessions of mindfulness-based cognitive behavioral therapy (CBT) 
led by trained clinical psychologists and delivered via group videoconference.  




Data Analysis: Descriptive demographics. Unadjusted effect size and score descriptive 
for ZBI and BSI. Paired t-tests to compare mean ZBI and mean BSI at pre-intervention 
and post-intervention. Stratify by baseline BSI score to determine if baseline BSI score 
predicts decrease in ZBI score over the course of the intervention.  
Conclusions: The proposed study provides an innovative way to reduce burden on TBI 
caregivers and to analyze the feasibility and acceptance of the intervention. The study 
does, however, present limitations and, thus, outlines areas for future research. These 
limitations include the lack of a control group, the use of multiple clinical psychologists 
as group leaders, and the recruitment of only BIAA members who are comfortable using 
technology.  
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Traumatic brain injury (TBI) is caused by a blow to the head that disrupts the 
normal functioning of the brain. Unintentional falls and motor vehicle accidents are the 
most common mechanisms of injury contributing to TBI.1  TBIs can be classified as mild, 
moderate or severe based on duration of loss of consciousness, duration of post-traumatic 
amnesia and Glasgow Coma Scale score (Table 1). Mild TBIs are the result of a brief 
change in mental status or consciousness and are commonly known as concussions. 
Severe TBIs are the result of an extended period of unconsciousness or memory loss.2 
The effects of TBI range dramatically. Some patients are affected for a couple of days 
and then regain function entirely, whereas other patients are impacted for the rest of their 
lives. Most commonly, patients suffer from memory loss, impaired thinking abilities, 
changes in vision and hearing and emotional dysregulation. 
 
 
Table 1. TBI Severity Criteria3 
 
In recent years, TBI has increasingly become a public health concern and is a 
major cause of death and disability in the United States. In 2014, TBI was diagnosed in 





Traumatic brain injury (TBI) is caused by a blow to the head that disrupts the 
normal functioning of the brain. Unintentional falls and motor vehicle accidents are the 
most common mechanisms of injury contributing to TBI.1 TBIs can be classified as 
mild, moderate or evere based on duration of loss of consciousness, du ation of post-
traumatic a nesia and Glasgow Coma Scale score (Table 1). Mild TBIs are the result of 
a brief change in mental status or consciousness and are commonly known as 
concussions. Severe TBIs are the result of an extended period of unconsciousness or 
memory loss.2 The effects of TBI range dramatically. Some patients are affected for a 
couple of days and then regain function entirely, whereas other patients are impacted for 
the rest of their lives. Most commonly, patients suffer from memory loss, impaired 
thinking abilities, changes in vision and hearing and emotional dysregulation. 
 
 TBI Severity 




Loss of Consciousness (LOC) 0-30 mins > 30 mins and  < 24 hours > 24 hours 
Post-Traumatic Amnesia (PTA) 0-1 day > 1 day and < 7 days > 7 days 
Glasgow Coma Scale (GCS) 13-15 9-12 < 9 
Table 1. TBI Severity Criteria3 
 
In recent years, TBI has increasingly become a public health concern and is a 
r cause of death and disability in the United States. In 2014, TBI was diagnose  in 
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deaths, which represents a 53% increase over the past 10 years and an average of 155 
people in the United States dying each day from injuries that include a TBI.1 Patients who 
experience a TBI and are admitted to an acute inpatient rehabilitation facility are more 
than twice as likely to die 3.5 years after injury as compared to people of similar age, sex 
and race in the general population. Additionally, almost 4 in 10 patients will have a 
decline in function from the level of recovery attained 1–2 years post-injury.4 
In addition to the impact that TBI has on patients, there is often a tremendous 
burden placed on the caregivers of these patients. Patients with moderate to severe TBI 
rely heavily on caregivers to help them with activities of daily living, such as providing 
reminders and cues for various tasks and activities, aiding in hearing and seeing, and 
assisting with emotion regulation and temperament. In a study conducted among 
caregivers at 1 year post-injury, clinically significant levels of anxiety and depression 
were noted in over a third of caregivers and poor social adjustment was noted in a quarter 
of caregivers.5 Distress to caregivers is most often caused by a loss of personal free time 
and the emotional difficulties that the person with the TBI experiences.5 
 
Statement of the Problem 
While there are a multitude of studies identifying the burden associated with 
caring for a TBI patient, there is a limited number of studies that test and assess 
interventions to decrease this burden. The concepts of support groups and telehealth have 
been suggested as efficacious and trialed on a limited basis, however, further research is 
needed. This study proposes an intervention that combines support groups and telehealth 
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to decrease caregiver burden amongst the TBI patient population. 
 
Hypothesis 
A 2-month-long online support group intervention, led by a clinical psychologist, will 
reduce TBI caregiver burden, as evidenced by a decreased score on the Zarit Burden 
Interview and the Brief Symptom Inventory. 
 
Objective and Specific Aims 
This study will explore the effects that an online support group can have on TBI 
caregiver burden. Specific, this study aims to: 
•  Design an online intervention to reduce TBI caregiver burden 
•  Determine the reduction in TBI caregiver burden after intervention, based on the 
Zarit Burden Interview score 
•  Determine the reduction in psychopathology among TBI caregivers after 
intervention, based on the Brief Symptoms Inventory 
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REVIEW OF THE LITERATURE 
Overview 
Epidemiology 
 A TBI occurs every 15 seconds in the United States, translating to 1.7 million new 
TBIs each year.6 These TBIs result in 50,000 deaths and 80,000 permanent disabilities 
and cost the United States more than $77 billion per year.6 It is important to note, 
however, that these numbers are all likely underestimated, as a significant amount of 
TBIs go unreported due to lack of awareness or lack of access to medical care. The 
highest rates of TBI are in the 15-24-year-old age group and the >65-year-old age group 
(Figure 1).7 In the United States, TBI-related emergency department visits and 
hospitalizations continue to increase, while the number of TBI-related deaths decreases 
due to increased awareness, management, guidelines and advances in current treatment 
regimens.8 This increase in prevalence, combined with a decrease in deaths, results in a 
growing population of individuals living with significant disabilities directly related to 
their TBI. Thus, there is a strong need for development of treatment strategies to address 









 TBI is defined as an impact, penetration or rapid movement of the brain within 
the skull that results in altered mental status. The injury can be classified as either an 
impact event or a non-impact event, depending on whether the head makes contact with 
an object or shifts due to a non-impact source, such as a blast wave or an 
acceleration/deceleration.6 The injury that results from a TBI can be broken down into 
primary injury and secondary injury. The primary injury is defined as the initial impact 
that causes the brain to be displaced within the skull and the secondary injury occurs 
more gradually due to ongoing cellular events in the brain that cause further damage.6 
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 These ongoing cellular events include molecular, chemical and inflammatory 
cascades that result in cerebral damage. These cascades cause depolarization of the 
neurons in the brain, excitatory neurotransmitters like glutamate and aspartate are 
released, and intracellular calcium is increased. This increase in calcium activates a series 
of mechanisms that result in degradation of cells directly or via an apoptotic process. The 
degradation of these cells is associated with an inflammatory response that further 
damages neuronal cells, causes a breach in the blood brain barrier, and causes cerebral 
edema. There are various mediators that upregulate and downregulate these processes. 
Afterwards, the recovery period begins and there is reorganization at an anatomical, 
molecular and functional level.8 Based on these identified mechanisms, evidence has 
been mounting that the brain has the ability to increase its reliance on alternative 
substrates under conditions of energy stress and, therefore, this is the target for chemical 
interventions to treat TBI.6 
 
Clinical Course and Treatment 
 There is a wide range of mechanisms of injury of TBI (Figure 2), the most 
common being unintentional falls and motor vehicle accidents.9 Patients with mild to 
moderate TBI can present with symptoms such as headache, dizziness, nausea and 
amnesia. These injuries usually resolve in days to weeks but, on occasion, they can result 
in long-term cognitive and behavioral deficits.6 Moderate to severe TBI, and even repeat 
mild TBI, however, has been shown to be associated with increased risk of developing 
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neurodegenerative diseases, such as Alzheimer’s disease, other forms of dementia, 
chronic traumatic encephalopathy, and Parkinson’s disease. 
 
Figure 2. Rates of TBI-Related Hospitalizations by Mechanism of Injury in the United 
States, 2006 – 20149 
 
 
 Treatment modalities vary tremendously depending on the severity of the injury. 
Acutely, medical interventions involve elevation of the head, hyperventilation, seizure 
prophylaxis, hyperosmolar therapy and therapeutic cooling.8 Elevation of the head will 
rapidly reduce intracranial pressure by displacing cerebrospinal fluid and promoting 
venous outflow. Hyperventilation also lowers intracranial pressure by reducing the 
intraarterial carbon dioxide partial pressure, which results in vasoconstriction and 
reduced cerebral blood volume.8 Seizure prophylaxis is employed for one week post-
injury.8 Hyperosmolar therapy, administered as a bolus or an infusion, causes the blood to 
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become less viscous and, thus, results in vasoconstriction. Therapeutic cooling has been 
shown to decrease oxidative injury.8 If surgical intervention is required, a craniotomy or 
decompressive craniectomy may be performed.8  
In addition to the chemical and physical insults of TBI, there are often severe 
mental and emotional health insults that patients must be treated for. TBI affects a 
patient’s emotions and behavioral stability.10 TBI patients often suffer from anger, 
depression, anxiety and emotional dysregulation. It is important to train these patients in 
emotional stability so that they are able to participate and take full advantage of the 
rehabilitation processes.10 Group and individual psychotherapy for emotional and 
behavioral challenges have proven to be highly successful. 
 
Caregiver Support 
TBI patients, suffering from varying degrees of cognitive and physical deficits, 
require assistance and support from their caregivers. In a study performed in 2019 among 
15 patients with moderate to severe TBI (mean age of 32 years, average of 18 months 
post-injury, 66.67% male), major health, wellness and safety issues were identified.11 
Researchers used qualitative methods, leading guided interviews with participants, which 
were then transcribed and analyzed for emerging important topics and themes. The most 
common health-related issues included managing medications and navigating mental 
health difficulties.11 The wellness-related issues included remaining physically active, 
sleeplessness and adjusting to changes in social relationships.11 The safety-related issues 
included coping with mobility challenges and cognitive decline.11 These seven major 
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issues that have been outlined result in patients being unable to independently manage 
their own care and, thus, there is a requirement for significant support from a caregiver. 
In addition to creating a method to manage the patient’s medications and healthcare 
appointments, these caregivers must work to assist the patients in adjusting to activities of 




For the purposes of this thesis, a caregiver is defined as an unpaid individual who 
provides healthcare and service to a TBI patient who cannot care for himself or herself 
independently. Often, a caregiver is a family member, friend or loved one who has a 
close relationship with the patient. These caregivers play a very important role in the 
rehabilitation and future life of the patients. This role can often be all-encompassing and 
places an abundance of stress and anxiety on the caregiver, which can then have ripple 
effects on the patient and the rest of the family. 
In recent years, the lack of treatment modalities for TBI patients has been 
highlighted and, therefore, the caregiver burden continues to persist. In a study done on 
51 caregivers at 2 years post-injury, 22% reported an increase in financial strain from 
rehabilitation admission and 40% of caregivers altered or gave up their jobs. Self-
perceived stress did not increase over the 2 years, however caregivers reported notable 
increases in medication and substance use.12 Additionally, these caregivers developed a 
profound “loss of self” that often manifests as identity ambiguity, which can lead to 
	
10 
relational and marital breakdown, as well as anxiety and depression.13 These are just a 
few of the examples of the ways in which caregivers become burdened over the years as 
they continue to take care of their loved ones. 
In a recent study performed among 214 caregivers of service members and 
veterans (95.8% female, 86.0% spouse or partner, mean age of 38.6 ± 10.4 years), certain 
factors were identified as being associated with higher levels of perceived burden, based 
upon various survey measures completed by participants. These factors included 
experiencing an impact of caregiving on employment, income and out of pocket 
expenses; parenting more than one child; having less time to devote to one’s self; and 
caring for a patient with a co-morbidity such as post-traumatic stress disorder (p<0.05, 
ORs = 1.13 to 14.57, ds = 0.02 to 1.30).14 Each of these factors increase the mental and 
physical burden placed on the caregiver, often decreasing the caregiver’s quality of life 
and, thus, taking a toll on his or her mental health. While this study may not be entirely 
generalizable, as it was performed amongst a population of service members, it does 
serve to highlight the importance of identifying which stressors cause an increased 
perceived burden, as these stressors can be targeted in interventions planned to reduce 
caregiver burden. 
In a recent study, in which a group of 7 female caregivers (85.7% spouse or 
partner, mean age of 43.57 ± 12.49 years) were interviewed by phone about the 
caregiving of their veteran family members with TBI, the most common phrase that 
emerged was “he looks normal, but…”15 Although this study was limited by the fact that 
it was only performed amongst families of service members, this is certainly likely to be 
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a common theme among all TBI caregivers and one that should be addressed in 
developed interventions. The caregivers interviewed in this study noted that, while the 
veterans appeared normal physically, they suffered from cognitive, social and emotional 
deficits that may not be evident to a passerby.16(p7) These caregivers had trouble in 
particular as they started to observe troubling symptoms, deal with memory loss, become 
fearful of anger outbursts, sense loneliness and acknowledge the effects on their children 
and other members of the family.16(p7) This study serves to highlight the burden and 
disconnect between the way a TBI patient may look on the outside and how that same 
patient is suffering on the inside. 
 On a similar note, a recent systematic review of seven articles was performed to 
evaluate the association between coping mechanisms and psychological adjustment in 
caregivers. The inclusion criteria for this review was completion of the Ways of Coping 
Questionnaire by family caregivers of TBI patients. This review found that emotion-
focused coping and problem-focused coping were possibly associated with positive 
psychological adjustment in caregivers but that additional research is necessary to 
provide more evidence on this connection.16(p7) This review demonstrated an important 
connection, setting the ground for further research. It is imperative that future studies 
employ specific study designs, using proper statistical analysis, to create accurate studies 
that can be reproduced and generalized to a larger population. 
 
Identifying Need for Intervention 
	
12 
In 2011, the Caregiver Empowerment Scale was developed as a tool to assess 
self-perceived coping abilities among caregivers of TBI patients.17 This measure utilizes 
a multi-trait analysis. It was first trialed among 87 adult primary caregivers of TBI 
patients and employed a four-factor structure including advocacy self-efficacy, 
community self-efficacy, caregiver self-efficacy and personal self-efficacy.17 This tool, as 
well as others that have been developed since, have proven to be extremely effective in 
measuring and quantifying caregiver burden and serving as a way to evaluate developed 
interventions. 
Another recently developed measure is the Stress Process Model of Caregiving 
(SPMC) for Individuals with TBI,18 which serves as a theoretical framework for 
assessing the needs of caregivers. This measure examines both positive and negative 
caregiving experiences and, thus, allows for exploration of both relationship strengths 
and obstacles. With this measure, researchers can record resiliency and potential for 
empowerment within the context of these obstacles. The SPMC is also highly effective 
because it accounts for psychosocial factors, demographics, caregiver quality of life and 
stress appraisal. 
Most existing research highlights negative outcomes, suggesting that barriers to 
caregiving and, thus, factors that increase caregiver burden have been established with far 
more certainty than positive outcomes have. A systematic review performed in 2017 
reviewed the literature from 1990 to 2015; a total of 62 studies were reviewed and 51 
reported negative outcomes, while only 11 reported positive outcomes.19 Evidently, there 
is less of a focus on positive outcomes and factors that lessen the caregiver burden than 
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there is on negative outcomes. Thus, it is imperative that more research be directed 
towards these positive outcomes and towards determining which factors can be used to 
decrease the caregiver burden. It is believed that support groups are among these factors 




Over the past several years, caregiver support groups have become increasingly 
prevalent and have been shown to be highly effective in mitigating caregiver burden. A 
literature review (N=14) conducted in August of 2017 set out to evaluate the 
effectiveness of these support groups. Key search words included “traumatic brain 
injury,” “caregiver stress,” “caregiver psychological interventions” and “caregiver social 
support.” The review identified support groups as a key benefit, as long as two key 
factors are present in the support group. The first factor is that the group is led by a 
professional and the second factor is that the participants can interact with each other. 
The professional is necessary in order to handle psychological symptoms and the peer 
interaction is necessary to eliminate the social insecurities that the caregivers often face.20 
This study helps to advance the literature because it goes one step further than stating the 
benefit of support groups, it identifies key elements that serve to make support groups 
successful. These elements have since been incorporated into support groups and have 
led to strides in their effectiveness. One weakness of this study, however, is that it relies 
on literature review data and, therefore, does not have a treatment and control group for 
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comparison and statistical analysis. Future research might consider testing these 
conclusions in a randomized controlled trial. 
A study performed in 2017 evaluated an intervention that used problem-solving 
training on caregivers of TBI patients. Caregivers were randomized into a problem-
solving training group (N=33, mean age of 51.4 ± 11.1 years, 88% female, 94% white) or 
an education-only control group (N=34, mean age of 50.8 ± 13.3 years, 100% female, 
85% white).21 Those in the problem-solving group received four in-home sessions and 
eight telephone follow-up calls over the course of one year. During these sessions and 
phone calls, caregivers were trained on how to identify and address the problems they 
were facing in caregiving and were presented with strategies on how to deal with these 
problems. The participants in the problem-solving group showed significant reductions in 
levels of depression (B= –2.27, SE=0.78, p<0.01) and physical health (B= –1.77, 
SE=0.35, p<0.005), based upon decreased scores on various survey measures.21 On the 
other hand, participants in the education-only group showed a significant increase in 
depression over time (B=1.58, SE=0.71, p<0.05), based upon the same survey measures. 
A major strength of this study is the presence of a control group, allowing researchers to 
prove that their designed intervention did indeed lead to positive results. This study also 
adds great value to existing literature on the benefit of effectively delivered telehealth 
interventions. One limitation to this study, however, is that the researchers did not 
account for any other psychologic support that the participants may have received during 
the time of the intervention. Any additional support could act as an effect modifier and is 
something that would need to be considered in the analyses. 
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In 2019, a research group based in Richmond, VA piloted a manualized 
intervention for caregivers of TBI patients who had been placed in inpatient 
rehabilitation. Family members of 93 patients with moderate to severe TBI were enrolled 
in this study. Caregivers were randomized to the intervention group (N=42, mean age of 
50.4 years , 36% female) or the control group (N=51, mean age of 51.4 years, 40% 
female).22 Their intervention consisted of 5 sessions that aimed to address the needs of 
these caregivers. The sessions consisted of educational, stress and anxiety self-
management, coping and emotional support components. Participants were evaluated pre-
treatment, post-treatment and at a 3-month follow up.22 There was a statistically 
significant improvement in emotional support from pre-treatment to post-treatment in the 
intervention group (p<0.001, d=0.540), however this improvement was not sustained at 
the 3-month follow up (p=0.208, d=0.174). This improvement was seen based upon 
participants’ scores on the Family Needs Questionnaire. A major strength of this study is 
that a randomized control trial was performed and, thus, the results were held to a high 
statistical standard. One limitation is sample size, and thus statistical power. If possible to 
repeat this study with both larger intervention groups and larger control groups, the 
results might become more statistically significant. Another limitation of this study is the 
number of intervention sessions, which likely resulted in the lack of sustained 
improvement on outcome measures at the 3-month follow-up. If participants had more 
time to learn and practice the skills being taught to them during the sessions, it is likely 
that they would more easily be able to carry them into their lives at 3 months post-
treatment and even further out. It is important to repeat this study with an increased 
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number of sessions in order to determine the effect on outcome measures. Also, as 
participant retention is often a barrier to care with these interventions, it would be useful 
to repeat the study with an increased number of sessions in order to anticipate whether 
retention would be impacted. 
A study performed in 2016 piloted a web-based video support group for 
caregivers of TBI patients. In this study, 10 caregivers (8 mothers and 2 fathers) of young 
adults with TBI (mean age of 19.8 ± 2.1 years and an average of 4.6 years post-injury), 
were registered to a password-protected website that provided information about caring 
for TBI patients, as well as access to a videoconferencing support group. There were two 
support groups, each consisting of five caregivers, who met for 10 weekly one-hour 
sessions led by an experienced Master of Social Work.23 The guidance that the clinician 
gave to the participants was based off of a training manual that had previously been 
developed and evaluated for efficacy. This manual provided theoretical models for 
creating intervention strategies. The clinician also worked to base the training specifically 
on issues identified by the caregivers at the beginning of the support group.23 Qualitative 
directed content analysis was employed for analyzing the data from this study, based on 
previously established qualitative criteria. Researchers identified key concepts and 
organized them into overall themes, which suggest that the support group had a positive 
effect on participants and provided them with adequate problem-solving skills to move 
forward with. Some of the themes that emerged for discussion were social 
marginalization and advocacy, coping with unpredictability, and the expression of painful 
emotions and stressors and their impact on self and family. There are, however, are three 
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major limitations to this study. The first limitation is the sample size. Future studies 
should use a larger sample size in order to obtain more data and to increase 
generalizability. The second limitation of this study is that the results were based upon 
subjective responses from caregivers rather than standardized outcome measures. While 
solid data can be obtained this way, using standardized outcome measures will ensure 
more sound results and a more generalizable study. The third limitation is the lack of a 
comparison group. Without a control group, there is no real way to determine whether 
changes were attributable to the intervention. 
 
Telehealth 
Transportation to medical facilities often serves as a barrier to proper medical 
care.24 Patients with physical or mental impairments have difficulty utilizing 
transportation, public or private, to access medical facilities and this results in delayed or 
missed medical care and medication access. Similarly, caregivers face physical and 
mental impairments themselves or time constraints that do not allow them to receive the 
medical care they need. Caregivers absorb the care of the patients they are taking care of, 
which can lead to physical and mental decline, as well as decreased amounts of personal 
time and time for healthcare appointments. Modern technology allows for the 
transportation barrier to be removed and enables both patients and caregivers to receive 
medical treatment in a more convenient setting. 
Over the past 20 years, telehealth has become increasingly prevalent. It has served 
to fill gaps in medical care across various specialties. For instance, services such as night-
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time radiology coverage, telestroke and teleburn have improved the outcomes of patients 
who are in need of immediate critical care.25 Teleheath has also bettered the delivery of 
healthcare to prison inmates,25 a patient population that has been underserved in our 
country for years. Further, video-enabled multisite videoconference sessions have 
allowed for group chart rounds,25 which has helped tremendously in caring for patients 
who benefit from multidisciplinary care and input from providers at various locations, in 
various specialties.  
Telehealth has even been shown to be beneficial in the care of transplant patients. 
In 2019, a study was performed to assess the impact of a telehealth program on patient 
adherence, hospital readmissions and quality of life after liver transplantation. The 
patients in this study were either assigned to the telemedicine-based home management 
program (THMP) arm of the study with daily text messaging, education videos and video 
FaceTime capability or to the standard of care arm. Those in the THMP arm had a lower 
90-day readmission rate and showed improved quality of life in regards to physical 
function and general health at 90 days.26 
The need for such an intervention in the field of rehabilitation medicine, and more 
specifically amongst the TBI population, was identified in 2005 and the first telehealth 
initiative for TBI patients was performed via telephone.27 Patients diagnosed with a TBI 
and discharged from an acute rehabilitation center were eligible for this study and were 
called seven times in the first year after their discharge. The phone calls consisted of brief 
motivational interviews, counseling, education and facilitation of follow up care.27 The 
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patients who took part in these telephone calls fared significantly better on measures of 
functional status and quality of well-being.27 
Since this study in 2005, internet-based interventions have become increasingly 
popular for TBI patients. In 2016, a study conducted at Mount Sinai Hospital in 
Manhattan, NY aimed to evaluate the efficacy of a web-based group intervention to 
improve emotional regulation in patients with traumatic brain injury.28 Participants 
(N=91, mean age of 47.08 ± 11.84 years, 51% female, 72% white) took part in 24 
sessions of emotion regulation training delivered by group videoconference. These 
sessions were led by clinical psychologists who were trained to follow a specifically 
designed curriculum. Participants were asked to complete survey measures at baseline, 
throughout treatment, at the end-of-treatment and at 12 weeks post-treatment.28 These 
surveys measured various emotion regulation skills, and served as a way to gauge the 
effectiveness of treatment. Significant changes between pre-treatment and post-treatment 
were found with respect to emotional regulation (FDERS = 16.08, p<0.001, n2=0.18), 
satisfaction with life scale (FSWLS = 10.65, p<0.001, n2=0.18) and executive function 
(FDEX (2,54) = 20.90, p<0.001, n2=0.28).28 One strength of this study is that the 
participants continued to show improvements in emotion regulation in the post-treatment 
period, suggesting that the curriculum was successful in teaching participants to use and 
apply the strategies they learned beyond the training phase. Another strength of this study 
was the ability to recruit and enroll participants from all areas of the country. A limitation 
of the study is the fact that it was a pre-post study and there is no control group. It, 
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therefore, does not meet the highest efficacy standards and next steps should involve a 
randomized control trial. 
In addition, such interventions have been applied to caregivers of TBI patients. A 
study performed in Madison, Wisconsin in 2018 reported on the development and 
feasibility of a computer-based system intended to improve the lives of caregivers.29 The 
system they created allows users to obtain information, communicate with other 
caregivers, get help with care decisions and share information with experts. In this study, 
caregivers (N=31) were randomly assigned to a 6-month-long intervention group or to a 
control group that received a caregiving book. Caregivers were asked to complete 
surveys at 0, 2, 4 and 6 months to evaluate burden, family conflict, satisfaction with 
decisions, social support, loneliness, anxiety, depression and coping competence. 
Participants in the intervention group performed better on measures of social support 
(d=0.68), anxiety (d=0.28), loneliness (d=0.54), and coping competence (d=0.67).29  A 
strength of this study is the variety of study measures used to assess participant 
improvement throughout the study. A limitation, however, is the sample size of 31 
participants. A larger sample size may produce a more generalizable research study and, 
thus, this presents an opportunity for future research. 
Telehealth has proven to be an effective way of providing support for caregivers, 
however the literature shows that more precise methodology must be defined, as 
evidenced by a systematic literature review (N=46) performed in July of 2019. The key 
words used to find studies for this review were (carer OR caregiver) AND (online OR 
internet OR technology) AND (intervention or evaluation). Data, including participant 
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characteristics, details of the intervention and details of the control group, was extracted 
from the included studies by one author and checked by a second author. Studies were 
then rated by authors for effectiveness of intervention.30 The majority of studies reported 
one or more measures relating to the mental health of caregivers improved following an 
internet-based intervention, however, more high quality trials are needed and further 
research must be performed to determine how specific intervention components directly 
affect outcome measures.30 While this study does help move the literature forward, in that 
it provides a good summary of existing research and identifies areas for future research, 
there are a couple of limitations that should be noted. Only 29 of the 46 studies used were 
randomized control trials and, thus, quality varied widely across the studies that were 
analyzed. Additionally, the studies that were analyzed differed in their formats of 
delivery, making it difficult to accurately compare the effectiveness of the study on its 
participants. 
 As telehealth is still a new concept in the field of medicine, it remains unclear as 
to how accepted it will be among specific patient populations. A systematic literature 
review (N=13) performed earlier this year set out to determine the level of end-user 
acceptance of telehealth interventions.31 Databases were searched for studies from 1998 
to 2018 and search keywords included “traumatic brain injury,” “rehabilitation,” 
“telerehabiliation” and “technology acceptance.” Two review authors independently 
reviewed all articles but quality appraisal of the studies was not attempted. Data was 
extracted by one author and cross-checked by another author.31 The review yielded 
limited research that formally evaluated user acceptance, but did find that the use of 
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technology positively influenced user acceptance. It was noted that future directions 
should include the use of theory-driven research designs to enhance our understanding of 
technology acceptance, which would help to support the development of maximally 
effective interventions.31 This review is important because it is one of only a few that 
identifies and examines methods and measures used to evaluate acceptance of existing 
rehabilitation technologies. Acceptance is equally important to functionality and it is 
imperative that it is analyzed. This study, however, is limited in that quality appraisal was 
not performed. In the future, this might help to improve validity of results. 
It has become abundantly evident that traumatic brain injury is a very real public 
health concern and one that affects not only patients but also patient’s caregivers, who 
often assume significant roles in these patients lives. Research continues to show that the 
role of caregiver takes a mental and physical toll on one’s life. Limited research has 
outlined development of interventions such as support groups and telehealth measures, 
which have proven to be successful in mitigating caregiver burden. There is, however, 
still much to be elucidated. In the near future, it will be imperative to create more 
telehealth interventions, such as the one outlined in this study, and to have them analyzed 





This will be a one-group before-after non-randomized innovative intervention study of 
the effectiveness of an online support group for caregivers of TBI patients.  
 
Study Population and Sampling 
Participants will be recruited through the Brain Injury Association of America 
(BIAA), an organization that provides support and resources to patients with TBI and 
their caregivers. Many states in America have local BIA chapters and maintain regular 
contact with their members through websites, e-mail and in-person meetings. The 
required sample size is 75 assuming an alpha level of 0.05, beta level of 0.20, E of 1.7 
and SD of 5.3.32 E and SD are based off of a previously conducted randomized controlled 
trial that used the Zarit Burden Interview as its main outcome measure.32 However, in 
order to adjust for the fact that projected survey completion will likely be 85%, the 
sample size will be increased to 86.  
Inclusion Criteria 
Participant must be over 18 years of age; designated as the primary caregiver, 
defined as assuming 90% or more of the care of the patient; have had an established 
relationship with the patient prior to the TBI; be able to provide medical record 
documentation of the patient’s mild, moderate or severe TBI; and be caring for a patient 




The proposed intervention will aim to decrease psychopathology and caregiver 
burden in participants through mindfulness-based cognitive behavioral therapy (CBT) 
training. Participants will be organized into groups of 5 and each group will be led by a 
trained clinical psychologist. These groups will meet online for 8 weeks, twice a week, 
for 1-hour sessions. The meetings will be held through GoToMeeting, which allows users 
to meet online and video conference in real time. When participants are consented and 
enrolled into the study, they will be trained by a research assistant in how to use 
GoToMeeting. On the morning of the meetings, the leading psychologist will e-mail the 
participants with a link to join the meeting. The link will become active at the designated 
start time of the meeting, at which point all participants will be able to join the meeting 
from their home computers. 
The psychologists leading the groups will be trained to follow a pre-determined 
curriculum that will combine cognitive behavioral techniques with mindfulness 
strategies. The curriculum will be guided by the specific goal of internalizing skills and 
attitudes that allow participants to let go of their mental struggles and to make conscious 
choices. They will learn to apply a 3-step mindful inquiry process. First, participants will 
learn how the brain changes with mindfulness practice. This will be the foundation for 
their understanding of the treatment. Participants will then learn to break down the role of 
their thoughts in perpetuating their symptoms, which will allow them to stop any 
ruminating thoughts and behaviors that are contributing to their felt burden. The 
psychologists will teach a 3-minute mindfulness exercise, which will aid in avoiding the 
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cycle of struggling with distressing thoughts and feelings, as well as a practice to 
decenter behaviors in order to reduce worry and rumination. Ultimately, the participants 
will be taught to interrupt their automatic thought processes and will learn to see 
themselves as separate from their thoughts and moods. Homework assignments will 
include practicing mindfulness meditation, journaling and challenging beliefs. Each 
group meeting will include some teaching from the psychologist, as well as time for 
sharing and reflecting on each other’s homework assignments. 
 
Study Variables and Measures 
Demographics: Once a participant consents and enrolls in the study, he or she will 
be sent a demographic survey online via e-mail to be completed through REDCap. This 
survey will include age, gender, race, salary and education. 
Zarit Burden Interview (ZBI) (Appendix 1): Two weeks before the participant is 
scheduled to begin his or her intervention group, he or she will be e-mailed the first ZBI 
in survey format to be completed online via REDCap. The ZBI will continue to be e-
mailed to participants every 2 weeks throughout the intervention, as well as 2 weeks post-
intervention. The ZBI measures caregiver burden. The measure consists of 22 questions, 
each rated on a 5-point Likert scale that ranges from 0 (never) to 4 (nearly always). The 
sum of the scores ranges from 0 to 88; higher scores indicate greater burden.  
Brief Symptom Inventory (BSI): Two weeks before the participant is scheduled to 
begin his or her study group, he or she will be e-mailed the first BSI in survey format to 
be completed online via REDCap. The BSI will continue to be e-mailed to participants 
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every 2 weeks throughout the intervention, as well as 2 weeks post-intervention. The BSI 
measures psychological distress and psychiatric disorders in individuals. The measure 
consists of 53 questions, each rated on a 5-point Likert scale that ranges from 0 (not at 
all) to 4 (extremely) and outlines the extent to which participants have been bothered by 
symptoms in the past week. The sum of scores ranges from 0 to 212; higher scores 
indicate higher psychological distress. There are nine subscales within this measure, 
designed to assess individual symptom groups, and they include somatization, obsessive-
compulsive, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, 
paranoid ideation and psychotism. 
Exit Interview (Appendix 2): Within two weeks of completing the intervention 
group, participants will be scheduled for an exit interview with the research assistant. 
This interview will take place via GoToMeeting and audio will be recorded for later 
transcription. The participant will be asked a series of open-ended questions by the 
research assistant. The questions will be designed to assess acceptability and feasibility of 




A flyer for this study will be created and posted on the national and local BIAA 
chapter websites, sent out via e-mail and distributed at all local meetings. On this flyer, 
our research center’s phone number and e-mail address will be listed so that interested 
participants may get in touch with our research center. Once an individual calls or e-mails 
to express interest, a time will be set up for a phone call between a research assistant and 
the individual. During that phone call, the research assistant will go through the list of 
inclusion criteria to ensure that the interested individual will qualify. The research 
assistant will then proceed to consent the participant over the phone. 
 
Data Collection 
All surveys will be deployed and completed by participants online. The 
demographic survey will be sent to participants via REDCap once they are consented and 
enrolled in the study. Beginning two weeks prior to the start of the intervention, the ZBI 
and BSI will also be sent to participants every 2 weeks via e-mail through REDCap. At 
the end of the study, the data collected on REDCap will be exported as an Excel 
spreadsheet for data analysis.  
Exit interviews will take place via GoToMeeting with the research assistant. The 
study participant will be asked various open-ended questions by the research assistant. 
The audio of these interviews will be recorded. At the end of the study, these interviews 





For demographics, descriptive statistics will be run and reported. Age will be 
presented as a mean with standard deviation, while education, race, salary (to be collected 
as a categorical variable) and gender will be reported as proportions.  
Unadjusted effect size and descriptive statistics for the ZBI and BSI scores will be 
presented as a mean with standard deviation at pre-intervention and post-intervention. 
Paired t-tests will be used to compare the mean ZBI and BSI scores at pre-intervention 
and post-intervention. In order to minimize the likelihood of an alpha error, only pre-
intervention and post-intervention ZBI and BSI scores will be compared with statistical 
analysis, however the scores from all six survey completion time points will be plotted 
out to observe trends.  
Stratified analysis will also be run to determine if one outcome variable predicts 
the other outcome variable. Paired t-tests will be used to determine if the participants 
with the highest psychopathology at pre-intervention, as measured by BSI score, tend to 
have the largest decrease in caregiver burden, as measured by ZBI score, from pre-
intervention to post-intervention.  
The qualitative data from the exit interviews will be described by emerging theme 
analysis to determine acceptability and feasibility of the intervention. These data will also 




Timeline and Resources 
Overall, this project will take a year to perform. IRB application will take 2 
months, recruitment will take 5 months, intervention will take 12 weeks (2 weeks for pre-
treatment, 8 weeks for treatment and 2 weeks for post-treatment), and data analysis and 
manuscript preparation will take 2 months. Key personnel will include a primary 
investigator, a co-investigator, a statistician, 2 clinical psychologists and 1 research 
assistant. The primary investigator and co-investigator will oversee that the study runs 
smoothly and will field any functional questions or issues that arise. The statistician will 
conduct data analysis. The clinical psychologists will lead the intervention groups and 
send out GoToMeeting links via e-mail to participants in advance of the group meetings. 
The research assistant will recruit and consent participants into the study, send out bi-
weekly surveys to participants and conduct the exit interviews. All personnel will assist 
with the IRB application and the manuscript preparation. 
 
Institutional Review Board 
This study will be submitted to the Boston University School of Medicine 
Institutional Review Board for human subjects approval for exemption. This study 
qualifies under category 10.2.4.2.1.2 of exempt research. It falls under the Common Rule 
Exempt Categories, as the research involves benign behavioral interventions in 
conjunction with the collection of information from an adult subject through verbal and 
written responses and the information obtained is recorded in such a manner that the 





The proposed study provides an innovative way to reduce the burden on TBI 
caregivers. This study will serve to fill the existing gap in medical literature with regards 
to the development of novel interventions to decrease TBI caregiver burden. The 
literature provides ample evidence that burden exists but lacks content on effective 
interventions for such burden. Another strength of this study is that it employs methods to 
assess the acceptability and feasibility of the intervention. While it is important to 
develop interventions, it is equally important to obtain participant feedback in order to 
ascertain whether the intervention will be successful moving forward. The use of 
telehealth in this study is another great strength. In an era where technology continues to 
advance, telehealth has the potential to greatly expand our medical practice and it is 
studies like these that will help to determine how feasible this is. Lastly, there is an 
extreme benefit to having trained clinical psychologists leading the support groups. The 
fact that participants are able to be trained by these professionals truly enhances the 
quality of treatment they receive. 
There are, however, several limitations that should be addressed and that provide 
avenues for future research. To begin, this is a one-group study with no control group for 
comparison. The study was designed this way because the first and most important step 
will be to determine whether this intervention works and is feasible. Once that is 
established, it would be reasonable to propose an additional study in which a control 
group is used for comparison. This would avoid potential bias, such as the Hawthorne 
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effect, in which participants’ scores are decreasing on the ZBI and BSI simply because 
they are aware that they are being observed. Adding the control group would also 
eliminate the possibility that participants’ psychopathology is self-resolving over the 12 
weeks that they are being tracked. Thus, the addition of a control group would help to 
ensure that decreases in ZBI and BSI scores can be attributed with greater certainty to the 
intervention.  
Another consideration for future research is the number of psychologists used to 
lead the intervention groups. In this study, 2 psychologists will be employed in order to 
increase the speed with which the study can be conducted. With the outlined curriculum 
that the group leaders will be instructed to follow, it is thought that the amount of 
variability between groups will be minimal. However, in a future study, it would be 
fruitful to either employ just one psychologist or to compare results between the groups 
led by the 2 psychologists in order to account for any inter-group variation. While the 
outlined curriculum will minimize variability between groups, treatment by psychologists 
often becomes very personal and can vary greatly between providers. 
Further research will also be required to expand upon the generalizability of this 
intervention, as recruiting participants solely from the BIAA could lead to a recruitment 
bias. Caregivers who are connected with resources, such as the BIAA, have an underlying 
intrinsic motivation to advocate for the care and support of TBI patients and their 
caregivers. Thus, it is possible that this sample group will be more prone to taking 
advantage of, and benefitting most from, the intervention. In future studies, recruiting 
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participants from doctor’s offices around Boston, who are not affiliated with BIAA or 
other TBI advocacy groups directly, would help reduce this bias. 
Lastly, it would also be important in future research to compare acceptability and 
feasibility between participants who are comfortable using technology and participants 
who are not. It can be assumed that participants in this study are more computer literate, 
as they connect online with the BIAA. Thus, recruiting participants from other sample 
populations and assessing their comfort with the online intervention will further help with 
generalizability of the intervention. Telehealth has the potential to greatly widen 
accessibility of healthcare and treatment to patients worldwide and it will be imperative 
to determine comfort levels among various groups of individuals. 
 
Summary 
TBI continues to be a growing public health concern both in the United States and 
throughout the world. The burden placed by TBI on society impacts both patients and 
caregivers. The mental and physical toll that caring for a TBI patient can have on a loved 
one or close friend is dramatic and is nowhere near being adequately addressed. While a 
clear need for intervention has been identified, there is a limited amount of published 
research focused on testing and assessing interventions to decrease caregiver burden. 
Through this limited research, emerging themes of employing group interventions and 
telehealth have appeared, however they have not been well outlined or defined. 
This study will help to close the existing gap in the medical literature, as it 
provides an innovative way for caregivers to receive the support they need to combat the 
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burden they face on a daily basis. It will also provide adequate data for analyzing 
participants’ acceptance of the intervention in order to determine its feasibility moving 
forward. By offering a telehealth intervention, the burden of transportation is eliminated 
and this medical resource becomes much more accessible to many more individuals. 
Lastly, with group sessions led by trained clinical psychologists, participants are able to 
benefit from both the support of their group members, as well as the professional CBT 
training from the group leader. 
 
Clinical and Public Health Significance 
The results of this study have the potential to have a largely positive effect on 
both clinical practice and public health. By decreasing psychopathology due to caregiver 
burden, caregivers may see improvements in mental health, which is directly correlated to 
physical health. With improvements in both mental and physical health, caregivers will 
be taking better care of themselves and, thus, be better able to care for the TBI patients. 
Further, utilizing telehealth has the ability to increase the breadth and depth of patient 
care and allows providers to reach patients who they might not otherwise be able to 
reach. If this study can increase the awareness and understanding of the concepts of both 
caregiver burden and telehealth, it has the impact to drastically improve clinical practice 









APPENDIX 2: Exit Interview 
 
Overall, how would you describe your experience taking part in this study? 
What were the best parts of the study? 
What were the hardest or most difficult parts of the study? 
Would you say that GoToMeeting and the online surveys were user friendly? 
Would you participate in something like this again and/or recommend it to others? 
What suggestions do you have for improving this study? 
Are there any other comments or questions you would like to add?
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